at 143.64 ppm as that of C-C6 (C in Figure 8A ) and the signal at 98.9 ppm as that of C-C5 (cross-peak D in Figure 8A ). In the HMBC spectrum, C-H5 shows coupling only to C-C4 and C-C6 and as C-C6 has been assigned, C-C4 is thus the signal at 168.55 ppm ( Figure 8B ). The C-H6 proton shows the expected coupling to C-C5 and C-C4 as well as coupling to the signals at 89.02 ppm and 159.9 ppm. These latter two signals represent C-C1'and C-C2 respectively, based on the alkyl and carbonyl nature of the bonding in these two carbons. As with thymine, it is now possible to assign the C-H1' in the 1 H spectrum as the multiplet in the range 6.18 -6.22 ppm ( Figure 7A ) due to its HSQC coupling to C-C1' (cross-peak E in Figure 8A ) and its HMBC coupling to C-C6 and C-C2 ( Figure 8B ). The guanine residue in 5'-d(G*pCpT*) has no non-exchangeable protons and thus it is not possible to assign its 13 C spectrum by HSQC/HMBC correlations. As C-H1' and T-H1' have been assigned, it is possible to assign G-H1' by elimination as the multiplet at 5.82 -5.86 ppm. This multiplet shows HSQC coupling (cross-peak F in Figure 8A ) to the peak at 87.65 which must therefore represent G-C1'. This G-H1' multiplet also shows HMBC correlations to two 13 C signals at 137.5 ppm and 153.8 ppm ( Figure   8B ), which can be expected to represent G-C4 and G-C8. Literature values for the G-C4 and G-C8 resonances (1) suggest that G-C4 is the signal at 153.8 ppm and G-C8 is the signal at 137.5 ppm.
Therefore, by their respective positions and order of resonance in the literature, G-C5 is the signal at 118.09 ppm, G-C2 is the signal at 156.55 ppm and G-C6 is the signal at 161.27 ppm ( Figure S6 shows the entire 1-D 13 C NMR spectrum of 5'-d(G*pCpT*) crosslink).
Following the assignment of the individual H1' protons for each residue in 5'-d(G*pCpT*) it is now possible to use a combination of HSQC, DQF-COSY, magnitude COSY and NOESY correlations to assign the majority of the protons and carbons in each of the three 2-deoxyribose residues. It should be noted that it was not possible in this case to assign the H4', H5', H5" signals due to extensive peak overlapping in the 3.6 -4.4 ppm region of the 1 H spectrum and as a result the associated C4' and C5' could not be assigned.
Firstly, looking at the region of the DQF-COSY spectrum ( Figure S7 ) which shows the cross peaks between H1' and H2'/H2" protons allows the assignment of the individual pairs of H2'/H2" protons. This assignment of the H2'/H2" pairs is verified by NOESY correlations (data not shown). The intensities of the COSY cross-peaks can, in principle, distinguish between the H2' and H2" resonances.
It is likely that the sugar pucker is C2' endo because the DQF-COSY experiment shows strong coupling of each H1' to both H2' and H2". If the sugar pucker were C3' endo, very weak or no H1'-H2' coupling would be evident (2) . Thus, if the sugar pucker is assigned to be C2' endo, the H1'-H2' coupling is stronger than the H1'-H2" coupling as can be clearly seen in Figure S7 . This is due to the 180 o angle between H1' and H2', which leads to a stronger COSY correlation according to the Karplus equation. By this argument the H2'/H2" protons for the guanine and cytosine residues are assigned as shown in Table 1 and HSQC correlations can then be used to assign the associated C2' carbon peaks as shown in Table 2 . It is now reasonably straightforward to use the magnitude COSY correlations between H2' and H3' to assign the H3' for each residue (data not shown). Thus, T-H3' is assigned as the multiplet at 4.44 -4.46 ppm and G-H3'/C-H3' are assigned as the overlapping multiplets at 4.74 -4.77 ppm ( Figure 7D ). Using the assigned T-H3', it is now possible via HSQC correlations to assign T-C3' as the peak at 71.89 ppm ( Figure S6 ). G-C3' (79.0 ppm) can similarly be assigned by HMBC coupling to G-H2'and C-C3' (79.8 ppm) through HMBC coupling to C-H2'. By this manner of deduction the majority of the carbon signals for 5'-d(G*pCpT*) have been assigned as shown in Table 2 and in Figure   S6 . 20  25  30  35  40  45  50  55  60  65  70  75  80  85 ppm 100   105  110  115  120  125  130  135  140  145  150  155  160  165  170  ppm  100   ppm  80  60  40 20 
